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I. Introduction and Background 
  It is widely accepted that there is a penalty associated with intermittent labor force 
participation; workers who engage in intermittent activity earn lower wages than workers who do 
not (for example, see Hotchkiss and Pitts 2005, Baum 2002, Stratton 1995, and Jacobsen and 
Levin 1995).  This penalty for intermittency is often offered as one source of the lower wages 
observed for women relative to men.  However, the importance of women's intermittent labor 
market behavior relative to other contributors (e.g., occupational choice, discrimination) has not 
been quantified.  The purpose of this paper is to fill that gap by using information on lifetime 
labor market (and other) activity and current earnings to determine how important intermittent 
labor force participation and its components are in explaining observed differences in wages 
between men and women. 
  A. Labor Market Intermittency and Lower Wages 
  There are several theories that explain the association between lower wages and 
intermittent attachment.  On the supply side, the basis is the theory of human capital.  Workers 
who anticipate intermittent attachment have lower levels of investment in human capital due to a 
shorter period of time in which to earn a return on their investment and the human capital that is 
acquired may atrophy during periods of absence (Polachek and Siebert 1993).  Furthermore, 
during periods of absence from the labor force, these individuals also forego the gains in 
experience and human capital that would lead to higher wages (Jacobsen and Levin 1995).   
On the demand side, employers view intermittent attachment as a signal that the worker 
may exit the labor force again.  As employers lose any hiring and training expenses incurred 
when workers leave, employers are less willing to provide the investment necessary for higher 
- 1 - paying jobs to workers they believe are not attached to the labor force (Albrecht et al. 2000).   
  Although empirical evidence supports the presence of an intermittent attachment penalty, 
the evidence is mixed on its magnitude and duration.  For example, Mincer and Ofek (1982) find 
that the wages of the intermittent worker rebound rapidly in the first five years of reentry into the 
labor force, resulting in small (less than two percent) long run penalties.  However, Jacobsen and 
Levin (1995), find that although the penalty does diminish from its initial level of 14 percent, 
there remains a relatively large penalty of between five to seven percent even after 20 years.  
Sorenson (1993) found that women with intermittent participation earned 34 percent less than 
women with continuous participation, after controlling for selection into intermittency as well as 
the labor force.   
  Hotchkiss and Pitts (2005) construct an index for intermittent behavior that combines the 
number of periods of intermittency over a woman's work life, the amount of the work life spent 
in spells of intermittency, and the amount of time since the last spell of intermittency.  They find 
that women are penalized at low levels of intermittency and women categorized as intermittent 
experience a penalty of roughly 16 percent.  This paper will make use of the index developed by 
Hotchkiss and Pitts to explore the magnitude of the impact intermittency has on gender wage 
differentials.  The results indicate that it is the combination (through the index) of the 
components that define a woman's intermittent experience that provide a more meaningful 
representation of the importance of that experience than each of the pieces on their own. 
  B. Gender Wage Differentials 
  The degree to which labor market intermittency contributes to observed wage 
differentials has typically been thought of in terms of how the expected intermittent behavior 
shapes educational and occupational choices of women, and that the occupations that 
- 2 - accommodate such behavior (through lower atrophy of human capital, for example) are lower 
paying occupations than those typically held by men (see Polachek 1981).  Others have found 
that occupational segregation--resulting from human capital considerations , preferences, or 
discrimination--go a long way to explaining observed wage differentials between men and 
women (for example, see Macpherson and Hirsch 1995, DeLeire and Levy 2004, and Winter-
Ebmer and Sweimüller 1992).  
  In addition to identifiable differences in what women bring to the labor market (such as 
education, labor market experience, and occupation of employment), the way in which these 
endowments are valued differently by employers also poses a potential source for observed 
gender wage differentials.  Much of the literature on the gender wage gap concerns itself with 
decomposing the observed gap into a component that can be explained by observed 
characteristics (education, etc.) and a component that is left unexplained and often attributed to 
discriminatory behavior on the part of the employer.  Estimates vary widely as to the portion of 
the wage gap that can be explained by observed characteristics and the portion left unexplained.  
One of the most recent studies finds that the portion of the gap left unexplained has been 
growing as women's educational attainment and total years in the labor market have been 
converging to those of men (Blau and Kahn 2006). 
  Standard Oaxaca (1973) decomposition techniques will be applied to 2SLS wage 
equations that account for potential endogeneity of intermittent labor market behavior.  The 
decomposition will allow the observed wage differential between men and women to be 
separated into its explained and unexplained portions, as well as the identification of the 
contribution of intermittent behavior to those separate portions.  The results suggest that roughly 
- 3 - 30 percent of the overall gap can be explained by differences in observable characteristics, with 
differences in intermittent behavior as the most important component. 
 
II. Empirical Specification 
  A standard linear log wage equation is specified to describe how characteristics translate 
into observed wages in the labor market.  Human capital theory suggests that wages will vary 
across workers as a result of different levels of educational attainment, labor market experience, 
and on-the-job training.  Wages will also vary as a result of different demand and supply 
conditions across occupations, industries, and geographic regions.  Institutional factors, such as 
unions, internal labor markets, and compensation policies, have also been shown to affect wages.  
Wages may also be affected, perhaps through discrimination, by demographic characteristics, 
such as race and marital status.   
  In addition to these traditional determinants, a regressor indicating a worker's past 
intermittent labor market experience is included.  Since decisions regarding intermittent behavior 
may be endogenous to the determination of wages (e.g., the decision to be absent from the labor 
market might be affected by the worker's expectation about how such behavior will affect future 
wages), an instrument will be constructed from a first-stage OLS estimation of intermittent 
behavior.  Since job characteristics are only observed for workers, results presented here are all 
conditional on current labor market activity.
1
  The log wage equation, estimated separately for men and women, is specified as follows: 
(1) 
' ˆ
ii i WX I i β ϕε =+ + , 
                                                 
1 Results that include a Heckman-type labor force participation selectivity correction are essentially the same as 
those reported here.  Given the advanced age of the samples of men and women, there is not much difference in the 
factors that contribute to the decision to participate  in the labor market, nor in the contribution of those factors to 
explaining the observed wage differential.  In the interest of parsimony, only the conditional results are reported 
here. 
- 4 - where   is log hourly wage;  i W i X  represent all demographic, geographic, and job characteristics; 
and  ˆ
i I  is the instrument for individual i's intermittency experience.   
  The estimated parameter coefficients will be used to decompose the observed wage 
differential into components that are explained by differences in observed factors (the 
endowment effect) and accounted for by differences in the estimated coefficients (the coefficient 
effect).  The decomposed wage differential can be expressed as follows:
2
(2)  () ( )
'' ˆˆ ˆˆ ln ln ˆ
M FF MF M MF WW X X X β ββ −= − + − . 
Given that we are particularly interested in how different intermittent behavior translates into 
lower wages for women, the estimated coefficients from the female wage equation are used as 
the basis for the decomposition.  Varying specifications are calculated with no appreciable 
difference in the conclusions.  Each piece on the right hand side of equation (2) will be broken 
into the contributing components of demographics, education, job characteristics, and 
intermittency.  The goal of this paper is to determine the relative importance of the intermittent 
component. 
 
III. Measuring Intermittency 
  The ideal measure of intermittency should reflect the amount of time spent out of the 
labor force, the frequency of intermittent spells, and a measure of time since the last spell of 
intermittency.  Others have focused almost exclusively on only one of these components at a 
time.  One could enter each of these contributors as independent determinants of the current 
                                                 
2 The are a number of different ways one can decompose the differential.  The decomposition here amounts to 
assuming that the "male" world will prevail in the absence of any potentially discriminatory treatment of intermittent 
behavior.  Alternative specifications can be found in Cotton 1988, Reimers 1983, Oaxaca and Ransom 1994, and 
Neuman and Oaxaca 2003).  Varying specifications were calculated with no appreciable difference in the 
conclusions. 
- 5 - wage, however each variable would need to be treated as endogenous and there is no information 
that could be used to separately identify the components.  In addition, doing so ignores the 
mutual interdependence of each factor in its contribution to the characterization of intermittency.    
  The use of an index allows us to synthesize and simplify the multi-dimensional impact of 
intermittent behavior.  Combining the components that determine the characterization of 
intermittency is also likely to be more consistent with the way in which employers view these 
components in making hiring and pay decisions; it is the combination of component values that 
matter, not their values independent of each other.  Nonetheless, in addition to using an index to 
characterize a worker's intermittency experience, each of the index's components will be entered 
into separate specifications in order to investigate which the role each component plays in 
determining the impact of intermittency on the observed wage differential.   
  The index of intermittency is constructed by combining the number of spells and the 
proportion of time spent absent from the labor force, which captures the average length of the 































where  Ti = the total amount of time since first recorded labor market activity for person i; 
  Ni = the number of spells of absence for person i; 
  Lji  = the length of spell j for person i; and 
  ωi = the percent of work life accumulated since last spell of absence for person i. 
 
This measure will capture the penalty associated with lower investment or atrophy of skills, as 
well as any penalty employers place on intermittent behavior.  As the number of spells and/or the 
length of spells increases, the measure of intermittency increases.  As the total amount of time 
                                                 
3 This index was developed by Hotchkiss and Pitts (2005). 
- 6 - since the woman first entered the labor force increases, or the time since the last intermittent 
spell increases, the measure of intermittency decreases.
4  A spell of absence, Ni, is defined as 
any period of consecutive years with no labor market activity sandwiched between years with 
some employment, and is scaled by the maximum number of periods observed in the data set, 
ensuring that each component of the index ranges between zero and one.
5   Requiring complete 
absence from the labor market in a given year to be considered part of an intermittent spell 
protects against short term leave, such as maternity leave or seasonal employment, or short 
periods of involuntary absences from the labor force being counted as a spell of intermittency.
6   
  In equation (1),  ˆ
i I will take on one of four values: 
*
1
Intermittency Index ( ) 
1
Proportion of Potential Work Life Spent Absent  ˆ
Number of Periods of Absence ( )






















The intermittency index and each of its components will be instrumented (separately) using the 
same set of regressors.  Instruments for intermittency were chosen from a set of spousal chronic 
health conditions and individual life history characteristics that were significantly related to the 
intermittency measures (which gives us some confidence of their quality).  The instruments also 
pass the test for over-identifying restrictions (which gives us some confidence of their validity).  
The instruments included the percent of adult life spent married; an indicator if the person ever 
smoked; and indicators for if the spouse (if married) suffers from chronic back, pain, nervous 
system, or hypertension health conditions.  2SLS is used to correct the standard errors in the 
                                                 
4 A worker with no spell of absence would have a value of 100% of work life since last spell. 
5 This index does not account for delays in entrance into the labor force, only the penalty associated with 
intermittent attachment once the individual has chosen to enter the labor force.   
6 See Baum (2002) for an analysis of the impact of maternity leave on wages exclusively. 
- 7 - wage equation for the presence of a generated regressor. 
 
IV. The Data 
  The data sets used for the empirical analysis include the 1992 Health and Retirement 
Survey (HRS) public release and the HRS Covered Earnings, Version 3.1.  The HRS is a 
nationally representative panel survey of 12,645 individuals who were either born in the period 
of 1931-1941 or are the spouse of an individual who is age-eligible.  The first wave was 
administered in 1992, with follow up surveys every two years.  The Covered Earnings database 
includes annual data on quarters of coverage and earnings for the years 1951-1991. Only the 
1992 wave of the HRS is utilized in the analysis.
7  The advantage of the HRS is the exhaustive 
detail on lifetime labor market activity and health conditions.  Details of lifetime activities and 
health conditions help to instrument for the measures of intermittency. 
  The sample (with non-missing regressor values) contains 1,852 working men and 2,404 
working women.  The sample means are presented in Table 1.  The demographic and job 
characteristic differences across males and females are to be expected for the cohort represented 
in these data.  Men are more likely to be employed in blue collar and managerial occupations and 
blue collar industries.  They are also more likely to be represented by a union, have a college 
degree, be married, spent more of their adult life married, more likely to have ever smoked, and 
less likely to be part-time employed.  The average ages of both men and women reflect the 
sampling design of the survey. 
 [Table 1 here] 
  The information on past work histories was obtained from the HRS Covered Earnings 
                                                 
7 We are in the process of obtaining the more recent 2003 wave in order to compare results across two cohorts of 
workers. 
- 8 - file, which contains information on quarters of covered earnings and the amount of covered 
earnings per year for individual years beginning in 1951 and continuing through 1991.  This was 
used to calculate the index of intermittency (and its components).  The index average is 0.30 for 
women and 0.16 for men and ranges from zero (those who have worked continuously since first 
entering the labor market) to 1.  Regarding the components of the index, women have a greater 
number of spells of absence (1.43 years versus 0.62 years for men), have spent a greater 
proportion of their working life absent (23 percent versus 8 percent for men), and have been 
absent more recently than men (shorter time since last spell). 
 
V. Estimation Results 
  Table 2 contains the results from decomposing the observed wage differential between 
men and women into the endowment and coefficient effects, along with groups of individual 
regressor contributors.   Briefly, each of the typical regressors in the wage equation estimation 
performs as expected.  Wages increase with education, union representation, non-wage benefits, 
and tenure with one's employer.  Men earn a marriage premium, women a marriage penalty, and 
there is evidence of a concave age/earnings profile.
8
[Table 2 here] 
  The first row of Table 2 contains the observed wage differential between men and women 
that is decomposed.  On average, men are observed to earn an hourly wage that is 38 percent 
higher than the hourly wage earned by women.  This is in the ball park of the gap reported by 
others, particularly for this age cohort (see Blau and Kahn 2006).  The endowment effect is 
reported in the second row of bold numbers in Table 2.  This effect is broken into the 
                                                 
8 First-stage OLS estimation results for the intermittent measures and 2SLS estimates of the log wage equations are 
contained in the appendix. 
- 9 - components contributed by demographics, education, job characteristics, and intermittency.  The 
first column presents the results obtained when using the intermittency index.  The difference in 
intermittency experience between men and women, as measured by the index, accounts for 
almost 61 percent of the total impact of differences in endowments.  This translates into 
approximately 19 percent of the total wage differential.    
The relative importance of each of the index’s components can be seen in the results 
presented in columns two through four.  The contribution to the endowment effect is 41 percent 
for the number of spells of absence, 63 percent for the proportion of work life since the most 
recent spell, and 65 percent for the proportion of work life absent.  The smaller contribution (and 
lack of significance) of intermittency when measured only by number of spells suggests that this 
component of the index is not as important as the other two.   
It's not surprising that the proportion of work life absent would be particularly important 
in determining the influence of endowments on observed wages, since it is essentially a measure 
of (the inverse of) total labor market experience.  Its impact, however, is somewhat mitigated by 
how much time has passed since the last spell of absence, which is captured by the intermittency 
index.  In other words, just controlling for labor market experience, and not for its pattern of 
accumulation, overstates that contribution of experience to gender wage differentials.   
  The coefficient effect is also broken into each of its contributing factors, including the 
intercept.  Men are penalized more than women for intermittent experience, as indicated by the 
negative sign on the contribution of intermittency to the coefficient effect.  While the negative 
sign is consistent with other findings of a higher penalty for men for behavior related to weak 
labor market attachment, such as part-time employment (e.g., see Averett and Hotchkiss 1996 
and Hotchkiss 1991), in this case, the contribution to explaining the gender wage gap is 
- 10 - insignificantly different from zero.  This emphasizes the importance of gender differences in 
intermittent behavior, rather than differences in treatment of that behavior across gender, in 
explaining the gap.   
  The last column in Table 2 presents the estimates from a specification in which the 
regressor for intermittency is omitted.  The primary consequence of omitting a measure of 
intermittency is that the endowment effect is now dominated by differences in job characteristics 
(such as occupation and industry), suggesting that intermittent activity, or anticipated 
intermittent activity, may play a role in occupational (or other job-type) choices (see Pitts 2003).  
Thus, not controlling for intermittent activity places inappropriate importance on job 
characteristics when explaining wage differentials between men and women. 
 
VI. Concluding Remarks 
  This paper quantifies the importance of intermittent labor market behavior of women in 
explaining observed wage differentials between older men and women.  In explaining the wage 
gap, it was found that 61 percent of the contribution of differences in observed characteristics, or 
19 percent of the overall wage differential, between men and women is accounted for by the 
differences in intermittent behavior.  In addition, not controlling for intermittent behavior results 
in inappropriate weight being placed on differences in job characteristics between men and 
women in explaining wage differentials.  To the extent that intermittent labor market behavior on 
the part of women is the result of (typically) joint or family utility maximization, earnings parity 
should not be expected.  On the other hand, the fact that the coefficient effect (or differential 
treatment of worker endowments in the labor market) still accounts for 70 percent of the total 
observed wage differential indicates that there is still room for improvement.
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Proportion of Work Life Since Most Recent Spell of Absence (





Number of Observations  1,852  2,404 
Notes: Standard Errors are in parentheses.  All means are significantly different from each other except percent with 
less than a high school degree, availability of employer-provided health insurance, and regional indicators.  
Industry1 (omitted) =  1 if Agriculture, Forestry, Fishing; Mining and Construction; Manufacturing; Transportation 
Industry2 = 1 if Wholesale; Retail 
Industry3 = 1 if Finance, Insurance, and Real Estate; Business and Repair Services; Personal Services; 
Entertainment and Recreation; Professional and Related Services; Public Administration 
Occupation1 (omitted) =  1 if Managerial specialty operation; Professional specialty operation and technical support 
Occupation2 = 1 if Sales; Clerical, administrative support 
Occupation3 = 1 if Service 
Occupation4 = 1 if Farming, forestry, fishing; Precision production and repair; Operators; Armed Forces 
The index of physical limitation is on a scale from 1 to 100 and represents the degree of difficulty an individual has 
in performing seventeen activities of daily living and instrumental activities of daily living. 
 
- 15 -  Table 2. Decomposition of Male/Female Log Wage Differential 
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( ) ˆˆ ln ln M F WW −  
0.375 0.375  0.375 0.375 0.375 












































































































Notes:  Demographics includes the combined contribution of age, race, education, physical limitation, and 
region.  Job characteristics includes the combined contribution of  industry, occupation, part-time, job tenure, 
and health and pension benefits.  2SLS estimation results can be found in the appendix.  Approximate 
standard errors are obtained via the delta method (see Oaxaca and Michael Ransom 1998).  *Significantly 
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Appendix 
 
Table A1. First-stage OLS Estimation of Predicted Values of Intermittency Measures 
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Notes: * indicates significant at the 99% confidence level; 
+ indicates significant at the 95% confidence level;  
^ indicates significant at the 90% confidence level. Regressors unique to these estimations are in bold. 
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Notes: Estimates were obtained via 2SLS to account for the presence of generated regressors in the estimation (see 
Pagan 1984 and Wooldridge 2002).  Each measure of intermittency is instrumented using the same sets of 
instruments.  Instruments chosen were those exhibiting the highest level of explanatory power in the first-stage 
regression and those that could pass the test for over-identifying restrictions.  * indicates significant at the 99% 
confidence level; 
+ indicates significant at the 95% confidence level;  
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